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jIN TllK CLAIMS : 

1 (Previously Presented). A valve spring retainer, comprising: 

a titanium alloy body portion including an opening Ihcrcthrough for receiving a valve 
stem, and al least one slop disposed about the opening; 

a tungsten carbide layer bonded to tlie titanium alloy on the step to at least in part define a 
wear resistant spring scat wlicrcin the tungsten carbide layer is siurroundcd by a titanium alloy Up 
of the body portion for reducing damage to an outer edge of the tungsten carbide layer during 
contact by an end of a spring. 

2 (Original). The valve spring retainer of claim 1 wherein the at least one step comprises a first 
stop disposed about the opening at a first elevation and a second step disposed about the first step 
at a second elevation, and wherein a first tungsten carbide layer is bonded to the thanium alloy of 
Iho first step to define a first wear resistant spring scat and a second tungsten carbide layer is 
bonded to the titanium alloy ol' the second step to define a second wear resi stant spring seat. 

3 (Canceled). 

4 (Original). The valve spring retainer of claim 1 wherein the titanium aUoy comprises Ti 1 7. 

5 (Original). Tlic valve siting retainer of claim 4 wherein the tungsten carbide layer is bonded 
to the titanium alloy of the step via an 1 1 VOF coating process. 

6 (Original). The valve spring retainer of claim 5 wherein tlie tungsten carbide layer is fonned 
by IIVOF application of Sul/cr 5803 tungsten carbide powder. 

7 (Previously Presented). A valve spring retainer, comprising: 

a titanium alloy body portion including an opening therethrough for receiving a valve 
Stem, and at least one step disposed about the opening; 
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aliingsten carbide layer bonded lo Ibc titanium alloy on Ihe step to at least in part define a 
wear resistant spring scat for engaging an end of a spring, wherein the tungsten carbide layer is 
applied in an undercut on the step. 

8 (Original)* The valve spring retainer of claim 7 wherein the tungsten carbide layer has a 
Ihiclcncss of at least about 0.001 inches. 

9 (Original), The valve sprijig retainer of claim 8 wherein the thickness of the tungsten carbide 
layer is at least about 0.004 inches. 

10 (Currently Amended). A valve spring retainer assembly incoiporatinR die valve spring 
rctfiij ier of claim 1 , tho assembly comprising: 

at least one valve spring positioned with one end against the wear resistant spring seat of 
the valve spring retainer oFola im-4:. 

1 1 (Original). A high performance engine, comprising: 

at least one valve associated with the valve spring retainer assembly of claim 10. 

1 2 (Previously Presented). A valve spring retainer, comprising: 

a body poilion having an opening therctlirough for receiving a valve stem, the body 
portion including at least one step disposed about the opening, the step being of a first material; 

a coating of a second material bonded to the first material on the step to define, at least in 
. part, a spring seat for engaging an end of a spring; 

wherein the second material is more wear resistant than the first material, and the second 
nuvtcrial is a tungsten carbide material, wherein the second material is applied in an undercut on 
ihe slep. 
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1 3 (Original). The val vo spring retainer of claim 12 wherein the body portion is fonncd by a 
imitaiy body in combination wilh a shim member adjacent the unitary body, tlie shim member in 
pcirt defines Ihc step. 

14 (Original). The valve spring retainer of claim 13 wherein the shim is oflho first material and 
the unitary body is of a third material. 

1 5 (Original). Tlie valve spring retainer of claim 1 2 wherein the body portion, incUidingthc 
step, is a unitary member of the first material 

16 (Canceled). 

1 7 (Previously Presented). The valve spring retainer of claim 12 wherein a surface defining 
the undercut is roughened to facilitate bonding with the second materiaK 

18 (Original), The valve spring retainer of claim 12 wherein the second material has a thickness 
ofal least about 0,001 inches. 

1 9 (Original). The valve spring retainer of claim 1 2 wherein tiie second material has a thickness 
of at least about 0,004 inches. 

20-26 (Canceled). 

27 (Original). A valve spring retainer, comprising; 

a body portion having an opening therethrough for receiving a valve stem, the body 
portion including at least one step disposed about the opening, the step being of a fii-st material; 

a coaling of a second material bonded to the first material on the step to define, at least in 
pari, a spring seat for engaging an end of a spring; 

wherein the second material is more wear resistant than the first material, and the body 
poiHon includes a lip that extends around the coating of the second material to reduce damage to 
an outer edge of the coating of the second material during contact by an end of a spring. 
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28 (Original). The valve spring retainer of claim 27 wherein the second material has a thickness 
of at least about 0.001 inches. 

29 (Original). TJic valve spring retainer of claim 28 wherein the second material has a thickness 
of at least about 0.004 inches. 

30 (Original). The valve spring rclaincr of claim 27 wherein the second material is applied in an 
undercut on tlic step. 

31 (Original). The valve spring retainer of claim 27 wherein a surface defining the undercut is 
roughened to facilitate bonding with the second material. 
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